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tfee off xenosx for the pravaafciox* of prograjrasad cell death 

> 

present invention relates to Che us& of xenon for 
preventing or reducing cellular death, preferably aberrant 
apoptosis. in particular, the present invention relates to the 



use of xenon for preventing (a) cellular damage 

.1 



for tissue and 



organs to be transplanted, (b) apoptotic cellj 
laser surgery, { c } hearing loss induced 
degeneration o£ the inner ear hairs aud (&) 
endothelial eel la of the intestine in sepsis. 



death after eye 



apoptotic 
for protecting 



Cell death occurs toy necrosis or apoptosis. jn necrosis, the 
stimulus of death induces directly the death of the cell (e.g. 
by ischemia) whereas in apoptosis the stimulus of death 
initiates a cascade of events leading in ! the and, after 
considerable time* to cellular death. Sacroks is always a 
pathologic process whereas apoptosis is part of normal 
development and even essential for normal physiologic function 
of the organism. However, in addition to that, apoptosis 
occurs in a variety of diseases and is then! called aberrant 
apoptosis. However, so far the specific treatment of diseases 
being characterised by an aberrant, pathologically induced 
apoptosis which is baaed on the prevent ion/ reduction of 
aberrant apoptosis is not possible, 



♦efore, it is the object of the pcmAt invention 
provide a therapeutic means for the prevention /reduction 
aberrant/ pathologically induced apoptosis. 



to 
of 



by the subj ect 
ous 



According to the invention this is achieved 
matter defined in claim 1, Further advant&g 
and aspects of the present invention follow from the dependent 
claims, the description and the drawings. 



During the experiments leading to the present 



invention it was 
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unexpectedly found that xenon protects neurons from aooptotic 
cell death induced by apoptoais- inducing substances r 



1 



under normoxic conditions. Moreover, by the present inventors 
it was found that such a protective property of xenon is not 



La 



are 



to neurons * If , for example * human 
incubated for several hours with an apoptosis -inducing 
substance moat cells will be thereby coiamitted to apoptotic 
death and they die ■ after a few hours, Xf :<enon is present 
during such incubation, cellular death i& almost, completely 
prevented* Thus, this property of xenon can b4 used to protect 
calls from aberrant, pathologically induced apoptosis. 



Xenon i & presently known as an&es the tic gas 



{SF-A-O 864 328; 



EP-A-Q 864 329) ♦ Furthermore, it has been reported that xenon 
tmy provide soma cell protecting effects against 
neurotransmitter excess (WO-A-00/531S2J . In addition, it has 
been reported that xenon administratiod during early 
reperfusion reduces infarct size after regional ischeraia in 
the rabbit heart (Preckel et al* t Anesthesia and analgesia, 
Dec. 2000, 91(6), pages 1327-1332). 



Thus , the present invention generally relates to the use of 



xenon or a ^enon gas mixture for the p: 



*eparation of a 



pharmaceutical composition for treating (fe) aberrant or 
unde&ired apoptosis or (b) diseases associated with aberrant 



The finding that aberrant or uudesirad amoptoais can be 



prevented or at least reduced by xenon opens 



application for this noble gas which has b 
primarily ..as inhalation agent in the field of 




prevention or reduction of apoptosis, e*g\, characterising the 



diseases discussed below, can be carried out 



present invention on the basis of & simple inhalation therapy* 



The up take o £ xenon via the respiratory 



a new field of 
en used so far 



anaesthesia . The 



according to the 



j system and the 
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L 



transport into the brain are already prove:* by the use of 



assumed that the 
ganism since many 



xenon as an anaesthetic agent. It can also be 
use of xenon has no damaging effect on an or 

corresponding experiences could be made alreJdy by its use as 
anaesthetic agent . Xenon can be applied by various techniques 
which can be chosen depending on the particular use. For 
example, an inhaling apparatus can be used | in the clinics, 
which is already used for anaesthesia by inhalation, if a 
cardio-pulmonas y bypass machine or an other artificial 
breathing apparatus are used, xenon can be added directly in 
the machine and requires no further apparatus. On an ambulant 
basis, e.g., in case of an emergency, it is even possible to 



with the ambient 



use simpler inhalators which mix the xenon 
air during the process of inhalation. In thils connection, it 
xs also possible to adapt tha xenon cone^trattion and the 
timing of xenon application in a simple 

therapeutic requirements. For example, 

> 

advantageous to use mixtures ox xenoa with other gases 
harmless for humans, e.g. , oxygen, nitrogen, air etc. 



manner to the 
it might be 



Examples of preferred us&& ox xenon are d 
following sections. It * xenon* is mentioned 
xenon s&s mixtures and it is not intended 
invention to pure xenon. 



escribed in the 
is also includes 
to restrict the 



SM ^aaiflplanta tiaa o£ organs and tissue ffr ebervation of th<* 
intact ortmn/tissue from the beginning o£ 



removal , during 



transport, up t o re-iisplantation into the patijnt) 

r I 

During tissue transplantation apoptotic processes are induced 
that cause (to a varying degree) death in i given cellular 
population. This can reach up to 95% of ill cells, e.g. 
transfer of human euibryonic nigral tissues in Parkinson 
, intracerebral transplants etc. In the following 
es a damage rate of 10 - 30% of the tissue is ~ up to 



exarapl 



3 



the present day - unavoidable and causes considerable increase 
in the failure rate of transplantation. 



{i} The ischexada/rep&rfusxon (1/R) injury is a major problem 
in liver transplantation or hepatic resection with ischemic 
procedure, in addition to hepatocyte hypoxemic damage. A burst 
in production of hydrogen peroxide (UzQz) occurring during the 
reperfusion phase may have a detrimental effect on the organ 
being repar fused, immediately after reper fusion, hepatocytes 
and Kupffer cells generate reactive oxygen species (ROS) , 
including H 2 Oa- Subsequently, activated neutrophils, which 



infiltrate the liver tissue, also produce 
latter phase of reper fusion* * B2O2- treated 
apoptotic and necrotic death. 



ROS dur ing the 
cells lead to 



{11} Transplantation of erfiforyonic nigral tissue ameliorates 
functional deficiencies in Parkinson disease. fttxa main 
practical constraints of neural grafting are the shortage of 
human donor tissue and the poor survival j of dopaminergic 
neurons grafted into patients, which is estimated at 5-10%. 
The required amount of hu&an tissue could be considerably 
reduced if fchfc neuronal survival was augmented* Studies in 
rats Indicate that moat implanted er^ryonic neurons die within 
1 week of transplant at ion and that most of this cell death is 
apoptotic* Reduction in ceil death ixaaiediat 
t i ssue prepar a ti on and increased 1 ong- term 
would thus ituprove dramatically the efficacy 
transplantation „ 



aly after donor 
gr a £ t survival 




{ iii } Apoptos is of IVcells , monocytes/ 
endothelial cell after heart transplantatitfn 
associated coroaary artery disease? Induction 



lung transplantation} 



crophages and 
C Transplant ~ 



of apoptosis in 
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It is therefore Advantageous, if the transport of the tissue 
to he transplanted and the transplantation itlelf is performed 
in the presence of xenon, Xenon can he administered either 

—a * 



being present in the surrounding atmosphere 

saturated buffer solution. The considerable reduction of 
cellular damage for tigsue and orgariS tQ bQ 

the improved transplantation outcome itself 
progresses based. on this invention. 



Thus, a pre farced use of xenon or a xenon 
prevention or reduction of cellular damage of 
to be transplanted. 



(B) Prevention of aoo prntic cell death after l aser surcrerv 



or in a xenon- 



transplanted and 
are the sa j or 



gajs mixture is the 
tissue or organs 



Shotoreacti-va keratectomy {PBK} and laser-assisted keratectomy 
is widely used in ophthalmology to correct and adjust defects 
and deviations of the cornea. Although thesi techniques are 
widely used and accepted as safe, almost 30% of the patients 
experience irregularities after several months caused by 
programmed cell death of karstocytes. Unavoidable epithelial 
injury associated to the use of laser- assisted eye surgery 
induces keratocyte apoptosis. Such keratocyte loss causes 
cornea malfunction and requires immediate medical 
intervention. At present, only additional therapeutic surgery 
can alleviate or cure such corneal pathological situation 
repopulation of anterior corneal strofna after de- 

epitheiialisation heina tnn einw » 1 , 

ws *" s x *°° SXow ■« process to be considered 

useful. Such induction of keratocyte apoptosis is also often 
observed in transplanted human corneas when the intact corneal 
epithelium is regenerated, the negative con; Sequences result 
finally in n considerable percentage |>f failure to 
successfully accept the trans 



5 



M a preventive measure xenon can b@ applied immediately after 
surgery in the form of an air-tight chamber filled with xenon 
or xenon gas mixtures that is fixed to the e^a for preferably 
some hours post* surgery treatment}* Alternatively and using 
th& same chaxfcfoer setup, the eye can be incupatsd in a xenon 



atmosphere inanediately before, surgery for k period of 1-4 



hours to reduce the subs equsnt rate of 
beneficial affect of such a pre-tre&tmant is s 



apoptosis* 
tiown in Fig. 3 



Thus, a- fur thee prefer reel use of xenon or a 
is the prevention or reduction of apoptotic 
aye laser surgery- 



enon mixture 
call death after 



(C) Prevention of 



ng 1 



induced by apoptotic 



ear that detect 
Aminoglycoside 



degeneration of the inner ©ar hairs 
Hair cells? are m&chanorecaptors in the inner 
sound/ head position, and head movement < 
antibiotics aura toxic to hair cells, and patients treated with 
large doses of aminoglycosides often Incur permanent 
vestibular and auditory deficits. Morphological evidence from 
many vertebratu specias suggests that the loss of hair cells 
in response to aminoglycoside treatment occurs via apoptosis. 
Similar induction of apoptosis has been reported to occur as 
secondary damage following heavy trauma to Takad and brann or 
following noise-induced hearing loss. 



The administration of the 
pre £ er ably vi & inhal at ion 
concentration in the blood * 



xenon or xenon 
to ensure a 



gas mixture is 
uf f icient xenon 



Thus, a further preferred use of xenon or a 
is the prevent ion or reduction of hearing 
apoptotic degeneration of the inner ear hairs * 



^enon gas mixture 
loss induced by 



I 
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„m),„ Protection o€ endo thelial cells of t he intUtine in sepsis 

, »' l^W.H ■^■^■, 1 , 1.1 . 1 . 1 . 1. 



of the organism 
fulminant 
irniftune defence 
and therapeutic 



Sepsis represents ' a catastrophic breakdown 
often characterised by multi -organ 
inf 1 aiama t i on and general for e akdown o £ the^ 
mechanisms , Mortality is extremely high 

possibilities are severely limited, One typikl feature is a 
rapid induction of apoptosis in the endothelial cells of th« 
intestine, As a consequence, this iioportant barrier breaks 
amm ^suiting in flooding the organism ■jrtth toxins and 
immunogena, in a situation where defence mechanisms are 
already weakened* If in such a .situation -ha induct ion of 
apoptosis could be prevented or its rata deduced, valuable 
time for additional therapies could be gained and mortality 
could be reduced 



is in a critical 



Even in an early stage of sepsis the patient 
situation where it i$ of importance to gain lours for further 
treatment- Therefore, an immediate exposure at the endothel of 
the intestine is to be started in order \ to prevent the 
induction of the programmed cell death, respectively the 



further progress of programmed cell death 
xenon may 

directly into the intestine as gas (due to 
concentration only a small volume of the gas 
or by using a xeaoa-sa fcurated salt soluti 
below. In the latter case the application 
aither directly paran tar ally or indirectly via 



carried out either by introduction of xenon 

the high local 
is to be needed) 
5n as described 
may be achieved 
the stomach* 



The exposure to 



Thus, a furthei preferred use of xenon or a Jenon gas mixture 
is the protection of endothelial cells of Lb intestine in 



In the case of acute life threatening states, 
respiration can advantageously be carried ou 



e>g w sepsis, 
t with a xenon- 
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oxygen mixture of 50:10% by volume, pre far ably 80:20% by 
volume, most preferably 75-70:25-30% by volume, over several 
hours to one day « &s compared thereto , the intermittent 
respiration by a xenon-air mixture to whici, 



been added, e.$* t 5 to 30% by volume of 
to 20% by volume o£ xenon, can be consi 
progression of a disease, like hearing 
apoptotic degeneration of the inner ear hairs 



less xenon has 
xemjm , preferably 10 
ered in chronic 



Loss induced by 



Var i ous tho* is for t ha inha la t ion of >f enon and xenon 
mixtures, respectively, can be used depending on the 
respective use intended. In clinics, it is passible to use an 
anaesthetic apparatus, in which pressure vessels containing 
prefabricated xenon-oxygen mixtures can be connected to the 
corresponding inlets or the apparatus. The respiration is then 
carried out according to a procedure cpmmon for such 
apparatus . The same applies analogously to a 
bypass machine ♦ 



As an alternative, xenon can foe mixed with ambient air instead 
of oxygen in the mobile use, which due to the smaller size of 
the required pressure vessels increases the mobility of the 



car di o -pu Imona ry 



apparatus, For ex&nple, it is possible to use an inhalator 



x on 



vessel and is 



xenon from a pressure 
accomodated in a support: together with the lajtter to a mixing 
chaitber. On one aide, this irdxing chamber contains a 
mouthpiece for inhal ing the xenon and on thfe other s ide on 
which the xenon is supplied to the mixing cfcaaabsr it has at 
least one additional check valve which enables the inlet of 
ambient air* ^he xenon pressure container can 
a pressure reducing valve* e.g.* a valve w^ich reduces the 
amount of xenon gas supplied to a suitable lvalue- When the 
patient breathes in, he sucks in air from ai4 valves. In the 
mixing chamber , thi s air i s mixed wi th the si 
the desired ratio and then inhaled by t] 



be equipped with 
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plied xenon to 
ae patient , hn 



advantageous inh&l&tor suitable fox mobilo usi* and serving for 
inhaling xenon and its mixtures is, e,g>, described in BF-Bi 0 
SSQ 928% 



For salf-medication a mouthpiece can foe connected directly to 
the xenon pressure vessel. During inhalation :he patient opens 
the pressure valve and inhales xenon simultaneously with the 
air from the environment- Wbtsn tha patient breathes out, 
sfte/he releases^ the valve, bo that no mora s:enon reach© $ the 
mouthpiece. In this way, at least a rough regulation of the 
amount of inhaled xanon is possible ♦ 



Alternatively \ e * g * , for preventing eel 1 jxlar 



of 



tissues /organs to toa transplanted, xenon can 



as a xenon- saturated solution, a buffered physiologic salt 



solution {Fets^lt et Lifa Sci* 72, 1909 



exposed to 100^ xanon, or alternatively 80% x^non/20% oxygen,, 



in an air-tight plastic bag and mixed for 



be administered 



1918 (2003)5 is 



one hour on a 



shaker ♦ The gas atmosphere changed at l^ast otm tim® and 



the mining procedure is repeated, Then a co: 



of the buffer with the gas {mixture} is 



plate saturation 
achieved. This 



solution ia particularly useful for transplatation purposes. 
If the tissue/organ is maintained during trawspstort or during 
Che pre^operation phase in such a solution, 
reduction of the rate of apoptosis in the organ/ tissue can be 
observed* 



a considerable 



To the above mentioned xenon and xenon gas mixtures also 
helium may foe added. Since helium is a molecule of small size 
it may function as carrier for the more voluminous xenon* 
Furthermore , farther gases having medical effects may ba 
added, e.g. NO, CO or C0 2 . In addition, Spending on the 
disease to be treated other medicaments which are preferably 
inhalable may bs added, e.g. cortisons, ant ibief tics etc. 
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Brief description of the draws-iias 



Fierure 1: induct ion of apoptosis by staurospqrine in 

■ - ■ wwwww,','>,->N>^ - - ° . - * " " * " * * - 



neurons 

measured 
d^a th- 



under normoxic conditions apoptosis occurs, as 
by tfe-Ci release of L0H, xenon prevents completely call 



Figure 2; Induction g£ apoptosis by staurcisporine in Helta 



tfhereas under normoxic conditions apoptofixs occurs, as 
measured by the release of LDH, xenon prevents: completely cell 
death 

Figure 3: Effect of pretreating He&a cells with xenon in order 



to prev en t apoptosis , subsequently induced ay staurosporine 
under normoxic co nditions 

ct; 4 hrs control medium, Ihr salt solution; 
ct/stauro: 4 his control -medium +1 t*K staurosc or ine , 1 hr salt 
solution + 1 tm staurosporine; 

xenon 1 % X hr xe-msdium in xenon, 3 hrs contzjoi medium + 1 
staurosporine, 1 hr salt solution + 1 jtK staur* 



sparine ; 



xenon 2 : 2 hrs xe-medium in xenon, 2 hrs control medium * 1 
(M staurosporine, 1 hr salt solution + 1 m staurosporine; 
xenon 3 s 3 hrs xe-Kie&iura in xenon, I hr control medium + 1 fM 
staurosporine, I hr salt solution + 1 staurosporine; 
xenon 4 s 2 hrs xe-medinm in xenon, 2 hrs xe-medium + 1 lM 
Staurosporine, ihr salt solution + IfM staurosporine. 



The following Examples illustrate the invention: 
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Rat cortical neurons ware obtained from 15 -old embryos and 



(Pets sit et al., 
HeLa cells were 
in mm medium , 



maintained for 6 days in vitro as described 
2003, Life Sci, 72 (2003), 1909-1918). Human 
maintained routinely as monolayer cultures 
supplemented with 10% fatal calf serum, 2 L glutamxne, 1% 
non-essential <atu.no acids. Cultures were sui cultivated every 
two to three days. Absence of mycoplasma was verified every 
two weeks. 



(3) Induction of apoptosis 

Apoptosis was induced using staurosporine . Stiurosporine is an 
antibiotic originally discovered by Omura et 6,1., J. Antibiot. 
30 (1977), 275. It is generally, considered a modal apoptosis 
inducer when present in micromolar concentration (Tamaoki et 
al., BBRC 135 (1*86), 397; Nakano et al., j. Antibiot. 40 



) t 218; Bertrand 



{1987}, 706; Ruegg and Burgess, TIPS 10 (1989 
et al., Exp. cell Res. 211 (1994), 314; Wiesner and Bawson, 
CLAO J. 24 (l<m), 1418; 3oix et al.. neuropharmacology 36 



{1997) , 811; Klrseh et al . , J. Biol. Chem. 27 
Chae et al . , 



| {1999} , 21155; 

Heefdt et al , , 
Biol. Chem. 275 



Pharmacol. Res. 42 (2000), 373 ; 
Cancer Res. 60 (2000), 6704; Sijur et al., J 

(2000) , 7583; Scarlett et al., FEBS Lett. 4T5 (2000), 267; 
Tainton et al., B3RC 276 (2000) , 231; Tang It al., J. ' Biol' 
Cham. 275 {2000), 9303; Hill et al., J, L oXm chem. 276 

(2001) , 25643). Cells were seeded in 2 4 -well plates at 6 days 
before the experiment (for cortical neurons), respectively two 

{for .HeLa cells) and incubated for several hours in the 
asp active medium containing 1 w staurosporine, followed by a 
further 1-hour incubation in a physiologic] salt solution 
(Petselt et al., 2003). Cellular damage after the experiment 
was assessed by measuring spectrophotopecrically the 



r 
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concentration, of LDH in the original supernatant, before the 
addition of perchloric acid (Roche Diagnostics, Mstnnhein, 
Gera&ny) . For the determination or the effect, of xenon, cells 
were maintained for the time period indicated in xenon- 
saturated solution (medium or salt solution,} within a gas- 
tight incubator tilled with xenon (Petaelt et si., 20.03), 
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Bxganpl© 2 

Xenon ccastpletsly prevents sfcansrospo 



rane induced 
coirfcieal neurons 



s an 



Cortical neurons war© incubated for four hours in medium 
containing 1 m staurosporine , followed by an additional 1- 
hour incubation in salt solution, L SQ containing 
staurosporine. Control preparations were treated in exactly 
the same way, except that no staurosporine m,s present. Xenon 
incubation was performed as described above.. As seen in Figure 
1, the control cells survive well under Lhe experimental 
conditions, no appreciable amount of LDH is rileased. However, 
if staurosporine is present, considerable cellular damage is 
observed as measured by the release of LOU. if cells are 
maintained in xenon- saturated medium, respectively salt 



solution, within a xenon- saturated atmospl 
survive well the treatment, no difference to 
in a normoxic atmosphere is found. Surprising 



incubation is performed in the xenon-contaiping environment 



cellular damage 



but in the presence o£ 1 w staurosporine, no 
is found, in contrast to the cells maintained under normoxic 
conditions. The entrance into apoptosis is prevented. 



EKansgXa 3 

X&xon completely prevents staurospMrina 

HeLa cell© 



ere , they also 

& mi 

ly, if tim same 



xntfuoad apoptosis 



In order to 



described in 
be considered 
ware tested 



tfc&t if the apopto^is-reducing effect of xenon 
Example 2 is restricted to neurons or if it aay 
ss a more general phenomenon, human HeLa cells 
under identical conditions as described in Example 
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2, KeLa cells are calls arrived from a human uterus carcinoma, 
therefore a sufficient basis for discrimination was given 
(different species, complat&ly unrelated tissue) * 



As seen in Figure 2 f basically the same results are obtained 
as with cortical neurons, Apoptotie call des 
gtaurosporine under noriaoxic conditions, 



Lh is induced toy 



console tely suppressed in. the presence of xenon 



Pretreatsaeat with ssanon r^duc#s apoptosis 



whereas xt x& 



o&used by a 



A further important extension of the findings of Examples 2 
and 3 wes made when it was investigated if a pratreatmant with 
xenon my reduce cellular damage caused by a subae^ ent 
exposure to etanrosporine under normoxic conditions > Such a 
situation would render xenon a truly apo^tos is -preventive 
agent since it could be applied before the 
was exacted to occur* 



apoptotie damage 



As shown in Figure 3, already a 1-hour eX£»osure to xenon 
containing medium within a xenon-atmosphefre suffices to 
protect the ceils from a subsequent exposure 
under normoxic conditions. The longer the prs 
cells with xenon lasts, the batter the apoptdtosis -preventive 
effect becomes manifest. If xenon is not present (~ct/stauro) , 
considerable cell damage is found. 



to $taurosporine 
treatment of the 
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Claims 



1. Vse of xenon, or a xenon gas mixture for the preparation of 
a pharmaceutical composition for treating (a} aberrant or 
tmdesired apoptosis or (b) a disease associated with aberrant 



event ing 



2, Use according to claim 1 for pr 
cellular damage of tissue or organs to foe tir&n 



or reducing 
^planted* 



educing apoptotic 



3; Use according to claim for preventing or r 
cell death aft$r aye laser surgery. 

4, Use according to claim 1 for preventing or 
loss induced by apoptotic degeneration of the Inner ear hairs. 



reducing hearing 



5. Use according to claim I for protecting 
of thm intestine in sepsis. 



Endothelial calls 



to 5 wherein the 



6. Us a accordi ng to any one of claims 1 

pharmaceutical preparation contains 5 to SKj% by volume of 
xenon „ 



7* Use according to claim 6 wherein thsi pharmaceutical 
preparation contains 5 to 30% hy volume of xenon. 



to 7 wherein tha 



8. Use according to any one of claims 1 

iwacsutiaal preparation additionally contains oxygen 



nitrogen and/ or air. 



9 . Use according to any of claims 1 
pharmaceutical preparation additionally 



to I 7 wherein tha 



CO, CQa, other gaseous compounds and /or infealabL 



ns ne.t3.trm, 
alabjla medic amants , 



15 



tmimmW t\Mt. 13:36 



10, Use. according to claim 6 wherein ths pharmaceutical 



preparation has a ratio of xenon to oxygen 
volume > 



o£ SO to 20% by 



11, Method or preparing a pharmaceutical prep< 
x&non with another gas harmless to humans* 



12. The method of claim 11 wherein xenon i 
oxygen-containi ng gas * 



ration mixing 



s mixad with an 
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Abstract of the disclosure 



trsQ of 3g©aoa for the prevention of progr am led cell 



Described is the uss of xenon for preventing or reducing 
cellular death, preferably aberrant apoptosis. Preferred 
embodiments relate to the use of xenon for preventing (a) 
cellular damage far tissue and organs to be transplanted, (b? 
apoptotic cell death after eye laser surgery, I {c ) bearing loss 
induced by apoptotic degeneration of the irm^r ear hairs and 
Ml for protecting endothelial cells of tL intestine in 
sspsis , 
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LDH release ins presence of Staurosporine 

cortical neurons 



I 

1 



45«i 
40- 
35- 
30- 

23 
20 
15 
10- 







mm control 

cor ^ol^staur ospori ne 

xerpri+staurosporine 



Figure 1 
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LDH release in 




Hela cells 
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5c >ntrof+Stauro$porine 
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mm x^non+Staurosporine 
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Figure 2 
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LDH in presence of ifiM Staurospbrme 
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